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FIELD OF ■njt; iNVCTrr| n^ 

The present invention relates to methods for the 
treatirent of disease states which result from neoplastic 
cell proliferation. m another aspect. the present 
invention relates to compounds and compositions which are 
useful for carrying out the above -referenced methods. 

BACXGRQIT?jn Of y pE TMVnin 'Tr.ia 

Neoplastic cell proliferation is the underlying 
cause of a wide variety of diseases, e.g., breast cancer, 
leukemia, colon cancer, prostate cancer, and the like. 
Traditional approaches to treatment of neoplastic cell 
proliferation include surgery, chemotherapy, radiotherapy 
and the like, as well as combinations thereof 
unfortunately, conventional methods for the treatment of 
neoplastic cell proliferation require major invasive 
procedures, induce a variety of undesirable side effects 
and/or lead to complete response in only a small percentage 
of cases. Thus, for many patients, conventional methods of 
treatment are largely palliative. 

Induction of terminal differentiation represents 
a promising alternative to conventional methods of 
treatment for certain malignancies. For example, the 
retinoic acid receptor alpha (RARa) , which plays an 
important role in the differentiation and malignant 
transformation of cells of myelocytic lineage, has been 
used as a target for intervention in acute promyelocytic 
leukemia. Indeed, differentiation therapy with all-trans 
retinoic acid has become the standard of care for this 
disease. In view of this success, it has been speculated 
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that nuclear receptors that regulate growth and 
dxfferentiatxon of other cell types n«y also represent 
potential targets for differentiation therapy 
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Accordingly, the development of effective, non- 
invasive methods for treating a variety of disease states 
which result from neoplastic cell proliferation would 
represent a significant advancement in the therapeutic 
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BRIEF DESrRIPTTnM OP TWVry TTn^ 

in accordance with the present invention, we have 
discovered that PPARy is expressed consistently in tissues 
associated with each of a variety of disease states which 
result from neoplastic cell proliferation, it has further 
been discovered that maximal activation of PPARy with 
oogenous ligand promotes terminal differentiation of 
primary cells which are otherwise subject to neoplastic 
cell proliferation. Thus, cells undergoing neoplastic cell 
proliferation can be induced to differentiate, thereby 
blocking further proliferation thereof. 

in accordance with the present invention, it has 
atill further been discovered that RXR-specific ligands are 
also potent agents for induction of differentiation of 
cells expressing the PPARy/RXRa heterodimer, and that 
simultaneous treatment of cells subject to neoplastic cell 
proliferation with a PPARy -selective ligand. in combination 
with an RXR-specific ligand, results in an additive 
stimulation of differentiation. Accordingly, according to 
the invention, there have been identified compounds and 
compositions which are useful for the treatment of a 
variety of disease states which result from neoplastic cell 
proliferation. 
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BRIEF DESn^TPTT'-'^' THE PTr^ Tpffc 

HT .n ' ^"^'^ growth Of 

Z in l'"'*' '''' ^"""^ ''^"^ ^^^^ -^Z- 

5 Ta. . represent the control (no 

5 1 gand add.txon, , darkened circles represent adndnistraticn 
Of 9-cxs retinoic acid O-cis RA) , open boxes represent 
adnanxstrat.on of LG268, darkened boxes represent 
adnanxstration of prostaglandin J2 and "x- represents co- 
administration of LG268 and PG-J2. 

Figure 2 presents a cell cycle analysis of HL-60 
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15 



cells when treated with various ligands for PPARy and/or 
RXR. in the Figure, the darkened portion of each graph 
represents that proportion of the cell population in Gl 
phase, the white portion of each graph represents that 
proportion of the cell population in S phase, and the 
striped portion of each graph represents that proportion of 
the cell population in G2 phase. 
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in accordance with the present invention, there 
are provided xnethods for the treatment of subjects 
suffering from disease states which are the result of 
neoplastic cell proliferation of cells which express 
PPAR-Y. said method comprising administering to said 
subject an amount of a therapeutic composition effective to 
ameliorate the effect of neoplastic cell proliferation on 
said cells, wherein said therapeutic composition comprises 
at least one ppar-y activator in a pharmaceutically 
acceptable carrier therefor. Optionally, therapeutic 
compositions employed in the practice of the present 
invention can also contain at least one retinoid X receptor 
(RXR) selective agonist. Invention methods can also be 
used in a prophylactic manner, i.e., to prevent the onset 



(C) 1 999 CopvTight Derwmt Informauon Ltd. 



wo 9a/Mm 

PCT/US97/24190 

4 

Of disease states which are the result of neoplastic cell 
prolxferaticn of cells which express PPAR-y. 

be the ^T""' ^^^"^ discovered 

5 Chich T °' proliferation of cells 

Zlr ^'"^ ^^^"^^^ ^° --t.en 

d ^"-^^^"5 ^° the present invention, 

such disease states include, for example, breast cancer 
^elogenous leu.e.ia. colon cancer, prostate cancer 
liposarcomas. and the like. cancer, 

use in th ' °' ^"^-tors are suitable for 

use an the practice of the present invention. Thus, for 
example. aromatic compounds bearing at least one 
heteroatom-containing cyclic moiety (e q 

15 PPAR.-selective prostaglandins. ' and 

15 the Uke. are contemplated for use in the practice of the 
present invention. 

Exemplary PPARy activators contemplated for use 
xo the practice of the present invention include aromatic 
compounds bearing at least one heteroatom-containing cyclic 
20 moiety. Such compounds can be described broadly with 
reference to the general structure I: 
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wherein I 

each of X,, X,, X,, x^, X, and Xj is independently 
carbon, nitrogen, oxygen or sulfur, with the 
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BiiJDstituted 

substituted 

substituted 

substituted 

substituted 



alkynylaryl, 
arylalkyl, 
arylalkenyl, 
aj^lalkynyl. 



proviso that at least three of the aton. 
forming the ring are carbon, 
i« alJcyl, substituted alkyi, alkenyl 
substituted alkenyl, alkynyi, substituted 
alkynyl, aryl, substituted aryl, alkylaryl 
substituted alkylaryl, alkenyla^i; 
alkenylaryl , 
alkynylaryl, 
arylalkyl, 
arylalkenyl, 

arylalkynyl, polyOlkylene 
oxade) substituted poly (alkylene oxide) 
polycalkylene sulfide), substituted 
Poy (alkylene sulfide), poly (alkylene 
amine), substituted poly (alkylene amine) 
-OR, -SR or -NR3, wherein each r is 
independently alkyl, substituted alkyl 
alkenyl, substituted alkenyl, alkynyl,' 
substituted alkynyl. aryl, substituted aryl 
alkylaryl, substituted alkylaryl. arylalkyl' 
substituted arylalkyl, poly (alkylene oxide) ' 
substituted poly(alkylene oxide)' 
poly (alkylene sulfide), substituted 
poly (alkylene sulfide) , poly (alkylene amine) 
or substituted poly (alkylene amine); with R 
having in the range of 2 up to 15 carbon 
atoms being preferred; 
is hydrogen, alkyl, substituted alkyl 
alkenyl. substituted alkenyl, alkynyl' 
substituted alkynyl, aryl, substituted aryl ' 
alkylaryl, substituted alkylaryl! 

substituted alkenylaryl, 
substituted alkynylaryl, 
substituted arylalkyl, 
substituted arylalkenyl, 
substituted arylalkynyl, 
poly (alkylene oxide) or 



alkenylaryl, 

al)cynylaryl , 

arylalkyl, 

arylalkenyl, 

arylalkynyl, 

oxyalkyl. 



(C) 1 999 Copjnght Denvcnt InformaUon Ltd. 



KT/vsrr/um 

6 

substituted poly(alkylene oxide); with . 
t^avxng in the range of l up to ahout 15 
carbon atoms beincT preferred • 

^ "a^LT";'"'"^' 

alkyl Bubstxtuted lower al)cyl. alicenyl 
substituted aDcenyX, al.ynyl or substituted 
al.cy.yl; with R, having in the range of 0 up 
to about S carbon atoms being preferred; 

R. as hydrogen, formyl, acyl, lower al.yl or 
substituted lower al.yl; .i^h having in 
the range of 0 up to about . carbon atoms 
toeing preferred; 

R, is hydrogen, hydroxy, lower aDcoxy, lower 

aubstxtuted al.enyl, al3cy„yi. substituted 
alkynyl or halogen; with R, having in the 
range of 0 up to about S carbon atoms being 
preferred; and 

is hydrogen, hydroxy, lower alkoxy, lower 
alkyl, substituted lower alkyl, alkenyl 
substituted alkenyl. alkynyl. substituted 
alkynyl or halogen; with having in the 
range of 0 up to about 6 carbon atoms being 
preferred. 

rina o. . °' '''''' recognize that the core 

ring of structure I can be any one of a nun^er of different 

rang, a pyxxdxne rxng, a pyrazine.. an oxazine, and the 
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30 AS employed herein, "lower alkyl- refers to 

• ITHT. r 'T"" ^^^^ — -^^"^ 

Of about 1 up to 4 carbon atoms; "alkyl" refers to straight 
or branches chain alkyl groups having in the range of ^ 
1 up to 12 carbon atoms; "substituted alkyl" refers to 
al)cyl groups further bearing one or more substituents such 
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as hydroxy, alkoxy (of a lower alkvl ^« . 

net eroatom- containing cyclic mr.^-.i.' 

As employed herein, "alkenvl" T^f^^.. . 
or ..^ched Chain 9ro^pr.."„; ^ i;""'''' 

2 up to i: carbon ate™ and "subBtltutad alkenyl- refers to 



10 



A3 enployed herein, "alkynvl" r^f^^n ^ 
or .rancHcd Cain ..droc.r... ^ou'f Kar/'at".eri:: 
carbon-carbon triple bond, and having in the ran,, of abou 
15 2 up to 12 carbon ate, and -aubstituted aliyll- ,1" 

:::':::tr::™" - - - ------ 

AS employed herein, "aryl" refers to aromatic 

20 substituted aryl.. refers to aryl g.oups further bearing 
one or more substituents as set forth above. 

AS employed herein, "alkylaryl- refers to alkyl- 
substatuted aryl groups and -substituted al.ylaryl- refLs 
to alXylaryl groups further bearing one or more 
25 substituenta as set forth above. 

AS employed herein, "alkenylaryl- refers to 
alkeny -substituted aryl groups and "substituted 
alkenylaryl- refers to alkenylaryl groups further bearing 
one or more substituenta as set forth above. 



30 



AS employed herein, -alfcynylaryl- refers to 
alkynyl-substituted aryl groups and "substituted 
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alkynylaryl.. refers to alkynyiaryl groups further bearing 
one or more substituents as set forth above. ^ 

As employed herein, "arylalkyl" refers to arvl 
substituted alkyl groups and "substituted arylalkyl- refls 
5 to arylalkyl groups further bearing one or Zl 
substituents as set forth above. " 

As employed herein, "arylalkenyl" refers to arvl 
substituted alkenyl groups and "substituted ZlZ,' 
refers to arylalkenyl groups further bearing one or Zl 
10 substituents as set forth above. 

AS employed herein, " arylalkynyl " refers to aryl- 
subst.tuted alkynyl groups and "substituted arylalky^i- 
refers to arylalkynyl groups further bearing one or^Le 
substituents as set forth above. 

" employed herein, "poly (alkylene oxide) " refers 

to compounds having the general structure: 

-t(CR',),-0)^-H, 

wherein each R' is independently hydrogen or lower alkyl 
X falls xn the range of 1 up to about 4 and y falls in the 
range of 2 up to about 8; "substituted poly (alkylene 
oxide)" refers to poly (alkylene oxide) grouns further 
bearing one or more substituents as set forth above. 

As employed herein, "poly (alkylene sulfide)" 
refers to compounds having the general structure. 



25 



wherein R', x and y are as defined above; "substituted 
poly(alkylene sulfide)- refers to poly (alkylene sulfide) 
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AS employed herein, "poly (alkylene amine) - refers 
to compounds having the general structure. 

Wherein R' , x and y are as defined above- -substitur*. 
POly Ul.ylene amine, refers to poly ,al.ylene aj^r 
further hearing one or more substituents as set 'f o:" 

" carbonyl .::ci::""' — - ^^^Vl- 

Ae employed herein, "halogen" or "halo" refers to 
luoro substituents, chloro substituents, bromo 
subetituents or iodo substituents. 



15 



2 0 wherein; 
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In a presently preferred aspect of the present 
xnvent.cn, -R," of Fonmala 1 is selected from: 
-Y„-(CR«R")^.Z, 

-Y„-(CR-R-)^,-0-(CR"R")^,-Z, or 
-Yn-(CR«R")^-N(R'")-(CR.R.,^.Z, 

Y is -o- or -S-, 
n is 0 or 1, 

each R« is independently hydrogen, lower 
alkyl, substituted lower alkyl, 
hydroxy, lower alkoxy, thioalkyl, 
halogen, trif luoromethyl, cyano, nitro, 
amino, carboxyl, carbamate, aulfonyl or 
sulfonamide, 

R" ' is hydrogen, lower alkyl or substituted 
allkyl, 

m falls in the range of 1 up to 15, 
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each fan. independently i„ the 

1 up to 8, ^ 

eac. .alls independently in the range of 
2 0 up to 12, and ^ 

2 is a heteroatom- containing cyclic moiety 
a substituted heteroatom- containing 

ZT ^»i-o 
carbamate, -or., wherein r- i3 ^ 

10 'i'!;!'/'^'"^'' "'^^^i'^' or aryl! 

is H, al.^1 
substituted alkyl. alkoxy, al^u J,,' 
alkenyl, substituted al.enyl, alkynyi 
substituted al3cynyl, aryl, substituted 
15 ^^1°^. arylamino, alkylaryl 

substituted alkylaryl, alkenyla^i' 
substituted alkenylaryl, alkynylaryl' 
substituted alJcynylaryl. arylal^i' 
substituted arylalJcyl, arylalkenyl,' 
'"^^'^'^^^'^ arylalicenyl. arylalkynyl. 
substituted arylalkynyl, heterocyclic 
substituted heterocyclic or 
trifluoromethyl; -C0,R^ wherein R^ is 
alJcyl, alkenyl, alkynyl or aryl- 
25 "f*' -S(0),R' or -S(0)JfflRV 

wherein each R- is as defined above 
and the like. 
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As employed herein, "heteroa^nm ^^-.^ • • 
•noiety- refers to cyclic (i e '^""^"-""^"--ng cyclic 
containln«> ' ^" 7-membered ring- 

Z To f""^' """--5 - " ^„ hete.„.toL 

3 j-ii une range of 1 up to about 14 
and "auhia^s ,. =^wut i4 carbon atoms; 

refers^ ir ff^"""— ^-i-ing cyclic moiety. 

containLg Vcuc -feti °^ 

pyrroles,' pra/oles ta" ^^'"^ 

pyr zoies, diazoles, triazoles, tetrazoles, 
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»=rphoUo.s, ampins 

10 neoplastic cell , "'°='"=<' with 

- w.e„ 1 la a ..ia.Iu^Lr^nr 

hetercatc^'collal""""','"''"'' ' '™ 

IS containing Z7cuTZZT T"'" ' =>=^^''«™- 
Of skill " "P"iall, p„,„„,. 

sroupa wHicn .11 ^ '^'""'^ — 

'^^x wicnan the definition of •'he^Proa^r^« 
containing cyclic ™ietiea., a. aet forth h 
^peciall, Po.V.ete„ato.:conrarnU 

a-.L^v':,at foreri::::::" ^"^"r ■ 

iaothiaxoles, o^cia.oljl ""'""l". thiazole., 

oxatniazolea p" ^"Xaiol... 
^T-^ = , Pyriaazmes, piperazines, diazinee 

-norphoUnes, diazepms, thiazolidinediones. and the like, 
practice of ^r^'''' ^"^'^'^^ '"^^"y*'* - the 

30 wherein: 

y is -0- or -S-, 



n is 0 or 1, 
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X falls in the range of 2 up to 12 ; and 

- a triazolyl „»iety, a tetrazclyl moiety an 
oxadxazolyl .oiety, an oxatriazolyl J'.,^ 
a dxcxazolyl „ole.y, an cxathiazolyl .oiety' 
a trxazlnyl .oiety, an isoxazinyl .oiety L 

a th.azoUdinedicnyl moiety, and the li J 

Presently preferred apeciea of d 

■°-'^3^-Ctetrazolinyln.ietie«,and-0 (c„, ~ 
10 dionyl moieties (wherein y falls in .h 

to 8) . ^ ""^^ Of about 2 up 



IS 



In another preferred aspect of rho 
invention "R " of 1 Present 



"-4 or Formula i -t g f 
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In a further preferred aspect of the 
invention, -r,- of Ponm:ia i is hydrogen. 



present 



In a still further preferred aspect cf the 
present invention -r » nf 1 , • 

wion, of Pormula I is hydrogen. 

to R ) is nnr h,^ ^ ^' ^ "'^ ^' addition 

ie„; ;;xt- ^"'-^ « 

nyarogM. a plurality of sub.titusnts on the rino of 
— u„ 1 u especially p„,e„,, „ „ ^ ^ 
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* m",, with reference to the baCchone of n , , 
than or equal to 6. i' ^^^s 

Presently preferred species conr^mr,! . ^ 
in the practice of th. . «P=cies contemplated for use 

5 Wherein! ^'"''"'^ -^^-^e confounds 

i« -0-(CH,),-[tetrazolinyl „.,iety] or 
y fans ^- '"°^^^>'' '-^-ein 

y falls .n the range of about 2 up to 8 
hydrogen or lower alkyl, 
Rj is hydroxy or alkoxy, 

i inVr " ' '^^^"°^i'^"«^ionyl ™,iety.. and 
R, and are each hydrogen. 

The above -described compounds can 
the above -desrr-ih^^ example, many of 

20 PPM.,.„i,'" . """" =1=0 include 

2 lamiiy qc Compounds ( ». n 
prostaolandin - 7 aW 'e-S-/ 

15 \un ^ ■P'^°8taglandin-j, or 

25 prostaglandin-0, .amily 'of compounds (e . 
prostaglandin-0,,. or precursors thereof, as we l"as 
compounds having the structure II. ' 



30 
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wherein I 

» - s«l.c«d fro. hy^ogen or a leaving ,ro.^ „ 

c- and c« of the ring; 

e„ alkyl, .ub.tUuted alkyl, 
u.^«u.ed e:ke„yl, aUynyl or ,„..Utu ^ 
alkynyl group having in the range of 2 up to 
IS carbon atoms, and 
0 " an alkyl, aub.tituted alkyl, alkenyl 
.ubat.tuted alkenyl, alkynyl or aubstituLd 

- «.era to 'uncXri'vrpr.hir "™ """"^ 

the precursor cc»^3 Tor .^1^"' ''^'^ 
dieplacenent, under sTli^n^ ^ ' ^ ""''"■'""c 

-.^le. include hic^r™::"' 

^roayaatea, halogens, «d the lUa ^ 

ring contai„.„g groups contain^Tg in J^'J^Z^l 
cycl -"'"ituted cycloalkyl- refer. 

.uhstrtrt?aa artTrthirr " 

" cyclic at """""-vclic. refers to 

-r'Lt^r'^Vo^TeTr "Th T"""^ " 
i-h. ' ^' °^ ^*^« liJ^e) as part o£ 

carbon atom, and -substituted heterocyclic- refer, tl 
" ""erocyclic groups further be.rin7 on. " ' 
.ubatituents as set forth above. " 

In a presently preferred aspect of the or. - 

invention, -x- of Por™la XI i. .elected from, ' ' 
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- (CRR)^-Z' , 

-(CRR).,-C(R)=C(R)-(CRR) ,-2' or 
-(CRR)^-C-c-(CRR)^-Z', wherein. 
^ each R is independently H, lower alJcyl 

substituted lower alJcyl, hydroxy, lowe^ 
alXoxy, thioalJcyl. halogen., 
trifluoromethyl, c:yano, nitro, amino 
carboxyl, carbamate, sulfonyl or 
sulfonamide, 
m falls in the range of i up to 15 
each m' falls independently in the range of 
0 up to 12, with the proviso that the 
total Chain length of the alkenyl 
moiety does not exceed 15 carbon atoms 
each m-. falls independently in the range of 
0 up to 12, with the proviso that the 
total chain length of the alkynyl 
moiety does not exceed 15 carbon atoms 
and 

2' is a polar, heteroatom-containing 
substituent. 



10 



polar, heteroatom-containing (i e o N , 

25 substituent. Thus Z' canL 1" 1 

inus, z can be selected from cyano nitro 

-CH^OR' , wherein R' ig » aiwi 

IS H, aikyl, alkenyl, 
alkynyl, acyl, aryl, or the like; 

-C(0)R", wherein R" is h aiWT ' v . 

" IS H, alkyl, substituted 

alkyl, alkoxy, alkylamino, alkenyl, 
substituted alkenyl, alkynyl, substituted 
alJcynyl. aryl, substituted aryl, aryloxy 
arylamino, alkylaryl, substituted alkylaryl ' 
arylalkyl, substituted arylalkyl' 
heterocyclic, substituted heterocyclic or 
trif luoromethyl , 



30 
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-CO3R'" wherein R" ■ is selected from h. alkyl 
alkenyl, aUynyl, or the like- 

""''eaclT'-' °^ ^^-^n 

each R' la as defined above, 

^ and the like. 



Especially preferred compounds employed in rh 

-CRR-C(R).C{R)-(CRR),-z', wherein, 

each R i3 independently selected from H 
lower alkyl, substituted lower alkyl' 
hydroxy, alkoxy (of a lower alkyl 
group), halogen, trif luoromethyl. 
15 ammo, carboxyl or sulfonyl, 

m falls in the range of 1 up to 6, and 
Z' iB selected from -CH,OH, -CH^OAc, -co^, 
-COjMe or -COjEt. 



20 



in another preferred aspect of the present 
invention, "O" of Prir™,,!, tt • present 
' y ot Fonraila 11 is selected from: 

=C(R) - [C(R).C(R) (CRR)^,-z« (m) , 
=C(R)-[C-C},^-(CRR)^,.Z" (IlIA), 
= C(R)-CRR-CR(R')-(CRR)^,.Z" (IV), 
-tC(R)=C(R))^-(CRR)^,-Z- (V), or' 
-(C.C]„-(CRil) -Z" (VA), 
wherein 

each R is independently as defined 
above, 

each R' is independently H, lower 
al)cyl. substituted lower alkyl or 
a leaving group, 

2" is H, lower alkyl or substituted 
lower alkyl, 
n falls in the range of 0 up to 4, 

falls in the range of 2 up to 12, and 
falls in the range of 1 up to 3 . 



30 



35 



n 
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use in the''"'""'''' conten^lated for 

use .n the practxce of th« present invention include thn- 
wherein "O" of Formula II is selected from: ' 
^ =C(R)-C(R)=C(R)-(CRR)„,-2- (Hi, 

-C(R)-CRR-CR(R',-(a«)„,-Z" (IV),' or 
-C(R)=C(R)-CR{R.)-(CRR,„.-z" (V, , .herein 
each R and each R' is independently as 
defined above, 

10 ^" ^IJ^i or substituted 

lower al)cyl, and 

n' falls in the range of i up to 6. 

Of p:™:;a XX is'""" ^^^^^^^^ ^^-^^^ -o- 

(III), Wherein 
"^^^ R is H, lower alkyl or 

substituted lower alJcyl, 
n is 1, 

20 "'^ge °f alJout 2 up to 

6, and 

Z" is H or lower alkyl; 

or compounds wherein "Q- of Formula 11 is. 

= C(R)-CRR-CR(R')-(CRR)^,-Z" (IV) or 
25 -Cm)=C(R)-CR(R.,-(CRR;„,-2n (v) , wherein 

each R is H, lower alJcyl or 

substituted lower alkyl, 
R' ia H, lower alkyl, or an hydroxy 

group, 
n is 1, 

30 - X , , 

n falls m the range of about 2 up to 

6, and 
Z" is H or lower alkyl. 

Referring to the structural formulae set forth 
-bcve, prostaglandin-D, (Pg.D2) is described by Ponnula II 
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described by Portia Xi, wherein A is absent Q is xv ! 
R is hydrogen, R' is hydroxy z' is coT' 
methyl, n is 1 and n' is 4 15 L ."^Y' °" ^« ^' 2' i« 
10 ilS.aec^.,..u" ^;^;^;^"-y-A«-^*-proataglandin-a, 

A is abslt Q is XX each p " 

nc, g IS XI. each R is hydrogen, Z' is -COJI n, • 

3. Z" is methyl, n is 1 and n' is 4 . " 

The above-described compounds can be rearf.-i 
prepared using a variety of synthetic methods as arlwen 
15 known by those of skill in the art. Por exa^L 

2 ---described co^ounds can be pr^pUrh I'ic^y o^^ 

:=::c"Ld^^°™ -^-^^^^ ™- 



20 



RXR selective ligands contemplated for use in the 
practice of the present invention include substitu ed 

the o ' ^^^^^'^^^'^ or derivatives 

thereof ,e.g., substituted nicotinates , , substituted 
carboxylated furans, and the like Exemnl.^ 
- conte^lated for use herein include sTa^r 

penta.ethyl-S.e...s-tetrahydro-2-naphthyl,etheny;)benJ; 
acid, 1,3-propylene glycol ketal of 4-(l-(55 8 8 

tetra.ethyl-5. 6, 7, 8-tetrahydro-2-naphthyl,ethenyl)ben.oic 
acid, methyl 4 - [ ( 3 . 8 . 8 - t r i me t hy 1 - 5 6 7 a 
30 tet„hydronaphthalen..yl,carbonyl,ben.oaL, ' meth;i 

4-1(3,5 5-trimethyl-5, 6,7, 8-tetrahydronaphthalen-2- 
yl)carbonyl]benroate. methyl 4 - C ( 1 . 1 . 2 , 3 . 3 6- 

examethylindan-5-yl)carbonyl,benzoate, methyl 

35 ! \' '''''^"'*""^y'-='^'^'8-t«rahydronaphthalen-2- 
35 yl)carbonyl,nicotinate, methyl 4- (1- (3. B. a-tri^ethyl- 
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acid 4 M ""^»"^'='^'"''''^l»-2-yl>«hyl,i.„„ie 

pentamethyl - 5 679. (3,5,5,8,8- 
yi^oxiranyljbenzoate, methyl 6-fl-fi q =: a 

-;'.-«ra.yc.=n,p....,„.,.;^::;i„-;~^ 

pentamethyl - 5 670. ^ 5,8,8- 

yDmethvllh. ' ^' '-'^'^^^^yd^°naphthalen-2- 

yl)™ethyl,ben.oate, ^..y, 4- ( (3 . s, 5. 8. 8-pentan.thyI- 

yl methyl] benzoic acid. 4- [ (3, 5, 5. 8. 8-pentamethyl-5 6 7 8 
= .ahy..onaphthalen-2-yl,cxy]hen.oic aci/ '^^ethl 
f (3 , 5, 5 , 8 ■ B-pentamethyl-5, 6, 7, 8-tetrahydronaphthalea-2- 



\C) 1 999 CopNTighl DerATnt InformaUon 



wo wawij 

PCT/DSr7/241»0 



20 



the carboxylated furan derivative referrL 

yl)cyclcpr»pyl,„icorini<: acid „d 4 ,i.,3 5 5 , , 

penca.ethyl.s..,,,..„„,,^,,„„^ ^ ^ 
yllechenyDbenzoic acid. "aien 2- 

present .„v,„t.c„, ^^^.^^ 

m.d..„d by p,roxx.om. prollferator activated teceptor- 

9«™ ,pp«.„ , ,,,, ^^^^^ . °^ 

^0 cells With a con^osition effective to n^ulate said g Jt" 
Wherein said cc^o.ition cc»pri.es at least one 'p:^ ; 
h r ^ ^-^^ ^ceptable carrier 



25 



30 



AS employed herein, the term -modulate" refers to 

b nd.ng to the receptor as a ligand) or indirectly L I 
precursor for a Ugand or an inducer which pron^tes 
prod. ..n Of ligand fro™ a precursor, induce expression of 
gene(s) maintained under honnone expression control or to 
c"Itrol'. °' -i-tained under such 

rr.^- . . ^ ^"Ployed herein. the phrase -processes 
-d.ated by PPARy- refers to biological, physiological. 
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types, and the like) , ■ ^^^ecy of other cell 

-c».U3.,. ^ P-cesae, 
b. carried out in . wij. "^l^tio^ can 

-..Pie, .u^t 'X nr""" 
th. like. carats, sheep, pigs, 

JaTAr ...i::::. .:^e,rr 

composition) sufficient . compound (or 

concentrations high* enough to circulating 
effect sur-h accomplish the desired 

c. a.:. "t;;rr;„":::;"'""' - - 

previously, since the activity of J,/ ""'"^ 
-a Within the .e^initicr:^ at™ V~ 

forth above mav va^, ^^^«s i and Ii as set 

auhjects »ay TreseZ T i"<iivid„al 

3y™pt=™, it Tup to th" ' "'""^>' 
'■Eject s LIL P"=titioner to determine a 

.ccLdL:iy " ^o.a,es 

" ==^inatio„''";h"^'?,i:* . "P"-«ny in 

«»loyed £or Toth Illil r"""' 

•pp"-"=nt^.h",-^h.rci^'"r'- 

= 0 incorporated into a phar^ceutically o 'LTf T 
for administran^n -m. ''■'■'y acceptable formulation 

aiiiiuiuiBcracion. Those of rHii ^„ -u 

^etennine suitable dosage leJs ^ l^^^^^^ 
contemplated for use in L pract^e of ,b '"^""'^ 
"ivention are so used. Present 



20 
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<i«crib.d herein) „d ' ""'■^■"l""^ "tivator ' ,„ 
acceptable carrier r^^„„i ' Pharmaceutically 

caneous. intramuscular, iatracutansoua .nrt , 
administration. Administration in tl , 
10 lotions, tablet! di.„.„ K7 °" °' "•"»•• 

elixirs, stori e aleo 

^"..•^■-ore^is— dir::— teXttr' 
•3 ::rr'r^^— ^^^^^^ 

-ettin. .5,n„ ^ -"ining additives such a. 

•-™.^>:;.4^nT— a.:~ 

admin. . ''^ P"P«aticn Of fluids for parenteral 

on and com oxl, gelatin, and injectable organic esterl 
such as ethyl oleat** c„^u ^ ^^y^nic esters 

25 adjuvants such 

dispZil P-««-ing, wetting, emulsifying, and 

daspersxng agents. They „.y fa, sterilized, for exanjle, by 
Eiltration throuah a f-'^' "y 

tnrougn a bacteria-retaining filter bv 

irradiating the compositions, or bv he.tin, \J 

riLrterie.:: „r — 
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•The invention will now be desrrSKo^ • 

both RAR and RXR active) 
100 LG268 (which is RXR selective) 
3 MM prostaglandin J2 (pg-J2; which is pparv 

active), or ^ 

a combination of loo nM of LG268 and 3 ,„ of 



Cell numbers were determined after 3 5 or 7 ^ 
15 culture, as illustrated in Pigure 1 ' ' ' °' ' °^ 

The results show that 9-ci8 RA alone, and PG-J2 
alone eac inhibit cell growth, while LG2S8 alone has only 

12 '° ^^^^ differentiation, ^e 

comb.nat.on Of PG-.2 and LG268, however, shows an enhanL 
2 0 ability to inhibit cell growth. "«ancea 

Examplfl I 

ggli rvrlP pnmvrTin of n^^•^^ ^ .^^^^ ^ 

t^C PrPBfnce Of v..i ^„ n T i i irinnri 

25 cells/ml ."i"" " " '''^^^^^ °^ ^^^O' 

cells/ml and were treated withi 

100 nM 9-ci8 retlnoic acid (9-cis RA; which is 

both RAR and RXR active) . 

100 nM LG268 (which is RXR selective), 

^ prostaglandin J2 (pg-J2; which is PPARv 
active), or 
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a ccn^ination of loo aM ot and 3 ;^ 

^ o» re: — — - -'-^^^^^^^^ 

5 presented graphically in Pigu^ , ^""^'^ 
Table 1. ^ ' summarized in 



10 



Tabls_i 



Cell Cycle Phase, % 



1 Sample 


Gl 


S 


G2 


Control 


58.7 


30,1 


11.2 


9-cis RA 


70.5 


19.2 


10.2 


1 LG268 


54.5 


31.1 


14.4 


1 PG-J2 


65.9 


22.6 


11.5 


LG268 + PG-J2 


76.9 


15.1 


8.0 1 



«A (I.e., induction of th. ^ p,th™y| or PG-J2 ,i " 
induction ot t.e PP«, J^^^^ ' 

progression and le.d. .o .h. ,=ou^Ution of cell i„': 

an d T.n^,,^ i , ^^^^^^ ^ ^.^^ ^.^^ 

for PPAi^Y ^ni "iT^cr 

HL-60 and THP-1 leukemia cells were seeded at a 
charcoal-strxpped fetal calf sen:., cells were treate! 
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-th ..th=r vehicle .lone, or 10 ^ M580. loo „„ 

cells „ere i„a.baced „ith ^„„clo„,l to I!' 

ar.T:rr"::: -i,e„"°s,," 

presented in Table 2. culture are 



10 



15 



20 



A, HL-fi Q ce:^]Q 

control 
AM580 
LG268 
PG-J2 

LG268/PG-J2 



Table ; 



control 
LG2 68 
PG-J2 

LG268/PG-J2 



24 
26 

138 
47 

274 

13 
18 
16 
58 



reveal °' ^^a presented in Table 2 

evea 3 t.at .he co^inacicn o. a pp;^, ,,,,,,, ^.^^ 

2S nlrLT,,^ "^^"^ drastically 

^ncreasea the proportion of HL-60 and THP-1 ceils which 
respond to a differentiation maricer. 

with ref. '''' invention has been described in detail 
w n Z T en^odi^nts thereof, it 

30 ^'-'^ modifications and variations are 

30 w.th.n^the spirit and scope of that which is describ:: Z 
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That which is claimed is. 



from a '""'"^ ^ suffering 

fro™ a disease state which ie the result of neoplastic cell 
proliferation of cells which express ppar-v ...7 " ^ 
co^risin. ad^nisterin, to saTd su^^ecf:' all^ 
therapeutic con^osition effective to ameliorate the effect 
Of neoplastic cell proliferation on said cells wherein 
said theran^M^,•^ ^ j ^ _ ^' ^^crein 



said therapeutic co^osition comprises It least o'™" 
™or in a phar^ceuticall. acceptable carll 



r.n, k' according to claim l wherein said 

cells which express PPAR-y are cancerous breast cells. 

cells which ■ -«°-ding to claim 1 wherein said 

cells which express PPAR-y are myelogenous leukemia cells. 

cells which' -««ding to claim l wherein said 

cells which express PPAR-y are cancerous colon cells. 

c.n >,■ !' according to claim 1 wherein said 

cells Which express PPAR-y are cancerous prostate cells. 

6. A method according to claim 1 wherein said 
PPAR-r activator is a PPAR-y-selective prostaglandin or 
prostaglandin-like con^jound or precursor thereof. 

^' ^ '^"^^'^ according to claim 6 wherein said 
PPAR-y-selective prostaglandin is a prostaglandin- J„ a 
pro8taglandin-D,, or a precursor thereof. 

8. A method according to claim 7 wherein said 
prostaglandin-J, is prostaglandin- J,, A'^-prostaglandin-J, or 
15-deoxy-A''''*-prostaglandin-J,. ' 
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PP«.., / """"^ '""-^^ing to claim 1 vh.r.i„ said 



^3 



(I) 



wherein: 

15 



20 



25 



30 



35 



each of X,, Xj, X3, X,, X, and X, ia independently 
carbon, nitrogen, oxygen or sulfur, with the 
proviso that at least three of the atoms 
forming the ring are carbon, 

Ri i3 alkyl, substituted alkyl. allcenyl 
substituted alkenyl, alkynyl, substituted 
alkynyl, aryl, substituted aryl, alkylaryl 
substituted alkylaryl , alkenylaryl ' 
substituted alkenylaryl. alkynylaryl, 
substituted alkynylaryl , arylalkyl , 
substituted arylalkyl, arylalkenyl, 
substituted arylalkenyl. arylalkynyl, 
substituted arylalkynyl , poly (alkylene 
oxide), substituted poly (alkylene oxide), 
poly(alkylene sulfide), substituted 
poly(alkylene sulfide) , poly (alkylene 
amine), substituted poly (alkylene amine). 
-OR, -SR or -NRj, wherein each R is 
independently alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, substituted aryl.' 
alkylaryl, substituted alkylaryl, arylalkyl. 
substituted arylalkyl, poly (alkylene oxide) ,' 
substituted poly(alkylene oxide), 
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poly(alkylene sulfide) , substituted 
P°^y^^^^y^'^^^ sulfide) , poly(al)cylene amine) 
or substituted poly (alJcylene amine); 
is hydrogen. alkyl, substituted alkyl 
alJcenyl, substituted alkenyl, alkynyl' 
substituted alkynyl, aryl, substituted aryl ' 
alkylaryl, substituted alkylaryl' 
alkenylaryl, substituted alkenylaryl' 
alkynylaryl, substituted alkynylaryl' 
arylalkyl, substituted arylalkyl' 
arylalkenyl, substituted arylalkenyl' 
arylalkynyl, substituted arylalkynyl' 
oxyalkyl, poly (alkylene oxide) or 
substituted poly(alkylene oxide); 
R3 is hydrogen, hydroxy, halogen, alkoxy, lower 
alkyl, substituted lower alkyl, alkenyl 
substituted alkenyl, alkynyl or substituted 
alkynyl; 

R; is hydrogen, formyl, acyl, lower alkyl or 

substituted lower alkyl; 
R, is hydrogen, hydroxy, lower alkoxy, lower 
alkyl, substituted lower alkyl, alkenyl, 
substituted alkenyl, alkynyl, substituted 
alkynyl or halogen; and 
Rft is hydrogen, hydroxy, lower alkoxy, lower 
aikyl, substituted lower alkyl, alkenyl, 
substituted alkenyl, alkynyl, substituted 
alkynyl or halogen. 



10. A method according to claim 9 wherein "R " of 
Ponnula I ist ' 



5 

wherein: 



-Y„-(ai-R")^-z, 

-y„-(CR"R")^,-0-(CR''R"),,-Z, or 
-Y„- (CR''R")^-N(R' " ) . (CR-R«)^-Z, 

Y is -0- or -S-, 
n is 0 or 1, 
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each R" ia independently hydrogen, lower 
alkyl, substituted lower alkyl 
hydroxy, lower alko:^, thioalkyl' 
halogen, trif luoromethyl, cyano, nitro 
amino, carboxyl, carbamate, sulfonyl or 
sulfonamide, 

R'" i3 hydrogen, lower alJcyl or substituted 
all3cyl, 

m falls in the range of 1 up to 15, 

each m' falls independently in the range of 

1 up to 8, 

each m" falls independently in the range of 

0 up to 12, and 
Z is a heteroatora-containing cyclic moiety, 
a substituted heteroatom- containing 
cyclic oioiety, cyano, nitro. amino, 
carbamate, -OR*, wherein R- ig h,' 
alkyl, alkenyl, alkynyl, acyl or aryl- 
-C(0)R^ wherein r" ig h, alkyl,' 
substituted alkyl, alkoxy, alkylamino,' 
alkenyl, substituted alkenyl, alkynyl. 
substituted alkynyl, aryl, substituted 
aryl, aryloxy, arylamino, alkylaryl, 
substituted alkylaryl. alkenylaryl,' 
substituted alkenylaryl, alkynylaryl, 
substituted alkynylaryl, arylalkyl, 
substituted arylalkyl, arylalkenyl. 
substituted arylalkenyl, arylalkynyl, 
substituted arylalkynyl, heterocyclic, 
substituted heterocyclic or 
trif luoromethyl,. -COjR'. wherein R« is 
H, alkyl, alkenyl, alkynyl or aryl; 
-SR*. -S(0)RV -S(0)^» or -S(0)^V 
wherein each R« is as defined above. 
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, no, V, according to claim 10 wherein z is 

a po yheteroato.-containing cyclic moiety or a su^stLtel 
polyheteroatom- containing cyclic moiety. 

12. A method according to claim 10 wherein z 
a furan thiophene. pyrrole, py.a.ole. diazole. tr L.oi 
tetrazole, dithiole, oxathiole, oxazole, isox'ole 

S 1"m "l'^°"'^'"^' dlla o ' 

5 oxathaazole, pyran, pyrone, dioxin, pyridine, pyrimidinl' 
pyrazane. pyrida.ine, piperazlne. diazine, t ra^IL 
oxazxne. isoxazine. oxathiazine, oxadiazine. morp o Lo 
«p.n oxepin. thiopin. diazepin. benzothiazoTe or a 
Chiazolidinedione. 



13 . 

a 



A method according to claim 10 wherein Z is 
pyrazole, diazole, triazole. tetrazole. dithiole 
cxath.ole oxazcle. isoxazole, thiazole. isothi 1 
cxad.azole, oxatriazole. dioxazole, oxathiazole 
pyr.dazxne, piperazine. diazine. triazine. oxazin ' 
.aoxazane. oxathiazine. oxadiazine, morpholine. diazepin o; 
a thiazolidinedione. 



Formula I is 



14. A method according to claim 9 wherein "R - of 



wherein : 



Y ia -O- or -S-, 
n is 0 or 1, 

X falls in the range of 2 up to 12; and 
Z is a triazolyl moiety, a tetrazolyl moiety, an 
oxadiazolyl moiety, an oxatriazolyl moiety, 
a dioxazolyl moiety, an oxathiazolyl moiety,' 
a triazinyl moiety, an isoxazinyl moiety, an 
oxathiazinyl moiety, an oxadiazinyl moiety, 
or a thiazolidinedionyl moiety. 
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retinoid X „c.p.o. .deceive Ton "t. " 

16. A method according to claim 
retinoid x receptor (rxr, selectee 'L " 
substituted benzoic acid or ' i« a 

3ub6tit„^.H • ■ . derivative thereof , 

retinoid 'v' """"'"^ ^° .aid 

yi et^ . '"''""^'•'■'■'■'■''"^^°->'''''-i«"-2- 

/J.; ecnenyljbenzoic acid. 

cells wh ■ • '"'^ n-odulating growth of neoplastic 

comprising contacting said cells wi»-h 
5 f.ff»^f.^ cexis with a coimosition 

es at least one PPAR-y activator in a 
Phannaceutically acceptable carrier therefor. 

~ • . ^ according to claim 19 wherein said 

composition further comprises at l.api- 

"*fc^iADca ac ieaflt one retinm'H v 

receptor (RXR) selective agonist. 



21. A method according to claim 20 wherein . 



said 
a 



substituted benzoic acid or derivative thereof' a 
substituted nicotinic acid or derivative thereof or a 
5 substituted carboxylated furan. 
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retinoid 'x ' ^""^^'^^ ^° '^^^i'" ^° -herein said 

retinoid x receptor (RXR) selective agonist i« 

6 - 1- ( 3 , 5 , 5 , 8 , 8 -pentamethyl- 5 , 6 . 7, 8 -tetrahydronaphthalen-2 - 
yDcyclopropyl] nicotinic acid (LG268>. 

retinoid 'x ' """''^"^ '"""^^^^^ ^° ^^-"^ ^0 wherein said 

vl !^h ; ' = ' ^' ^' «-^«t"hydronaphthalen-2- 

yDethenylJbenzoic acid. 

24. A method according to claim 19 wherein said 
neoplastic cells are cancerous breast cells, :„yelogenous 
leuicemia cells, cancerous colon cells or cancerous prostate 

^ composition cornprising at least one 
PPAR-y- selective activator and at least one retinoid X 
receptor (RXR) selective agonist. 

26. A composition according to claim 25 wherein 
said PPAR-y-selective activator is a prostaglandin or 
prostaglandin- like compound, or precursor thereof. 

27. A composition according to claim 26 wherein 
said PPAR-Y-selective activator is a prostaglandin- J„ a 
proBtaglandin-D,, or a precursor thereof. 

28. A composition according to claim 27 wherein 
aaxd prostaglandin-j^ is prostaglandin- J, 



A«-pro8taglandin-J, or IS-deoxy-A'^H.p^^g^^g^^^^^^ 



2 ' 

2' 



29. A composition according to claim 25 wherein 
said PPAR.y activator has the structure i, wherein 
structure I is as follows: 
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(I) 



wherein i 

15 



20 



each Of x„ X,. X,, X,. X, and X, is independently 
carbon, nitrogen, oxygen or sulfur, with the 
proviso that at least three of the atoms 
forming the ring are carbon, 
R, is alkyl, substituted alkyl, alkenyl 
substituted alkenyl, alkynyl, substituted 
alJcynyl, aryl, substituted aryl, alkylaryl, 
substituted alkylaryl, alkenylaryl' 
substituted alkenylaryl, alkynylaryl,' 
substituted alkynylaryl, arylalkyl! 
^''^^^i^^ted arylalkyl, arylalkenyl 
substituted arylalkenyl, arylalkynyl 
substituted arylalkynyl , poly ( alkylene 
oxide), substituted poly (alkylene oxide), 
poly(alkylene sulfide), substituted 
poly (alkylene sulfide) , poly (alkylene 
amine), substituted poly (alkylene amine), 
-OR, -SR or -NRj, wherein each R is 
independently alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aryl. substituted aryl ! 
alkylaryl, substituted alkylaryl, arylalkyl, 
substituted arylalkyl, poly (alkylene oxide) ,' 
substituted poly(alkylene oxide), 
poly(alkylene sulfide), substituted 
poly (alkylene sulfide) , poly (alkylene amine) 
or substituted poly (alkylene amine); 



30 



35 



40 
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wherein: 



^ ^'^y'' substituted auyl. 

aUenyl. substituted alkenyl, alJcy^i 
substituted alkynyi, aryl, substituted^! ' 
al^ylaryl substituted alhylarTl.' 

alkenylaryl, substituted alKenylar^I 
al3cynylaryl, substituted aUcynyla^ ' 
arylal.yl. substituted .J^L^,' 

al^l'ai?"'!' arylalKenyi: 
arylallcynyl, substituted arylaUynyl 
oxyalkyl. poly(al.ylene oxide) o; 
substituted poly(al)cylene oxide). 
h is hydrogen, hydroxy, halogen. aDc'oxy, lower 
alkyl, substituted lower al)cyl, alkenyl 
substituted aUenyl, alkynyl or substituted 
alkynyl; 

is hydrogen, forrayl, acyl, lower al)cyl or 

substituted lower alJcyl; 
R, is hydrogen, hydroxy, lower al)coxy, lower 

alkyl, substituted lower alJcyl, alkenyl 

substituted alkenyl, alkynyl, substituted 

alkynyl or halogen,- and 
R» is hydrogen, hydroxy, lower alkoxy, lower 

alkyl, substituted lower alkyl, alkenyl 

substituted alkenyl, alkynyl, substituted 

alkynyl or halogen. 

30. A composition according to claim 29 wherein 
of Fomiula I isf 

-Y„- (CR-R")^-z, 

-Y„-(CR-R''),,-0-(CR"R")^-Z. or 
■ V <CR-R-)^-N(R' " ) - (CR.R-)^.Z, 



10 



Y is -0- or -S-, 
n is 0 or 1, 

each R- iB independently hydrogen, lower 
alkyl, substituted lower alkyl, 
hydroxy, lower alkoxy, thioalkyl,' 
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halogen, trifluoromethyl cvano • 
amino, carboxyl carb.!/ ' 
sulfonamide, ^"''°">'^ 

R" ' is hydrogen, lower alkvl or . k • 

allkyl, substituted 

™ f-Ils in range of i up to 15 
-ach ,n' falls independently in th. 

"ch n>. falls independently in the ra»e, 

0 to 12, and °' 

' " I ontaining cyclic moiety 

a s^stituted heteroato^-contain ing 

Zlt amino 
carbamate, -or., .h^.^^ ^. 

^(0)R, wherein ^ 

»ubstat„ted aucyuryl, aU^yU^l 
s^.txtut.<. aUenylaxvl, auy^^u^ ' 

."^s..t„«. ,^1.1,,,, >ryZ^,Zl' 
^-^.tatuted .rylauynj,,, hetTrocylTic' 



2 is a 



31. A composition according to claim ,n . 

Polyheteroatom-containing ^clic "li 
>d polyheteroat«m-.„„.,._ ^ " ""^^'y °^ a 



substituted polyheteroa^r "^^'^^ ""^'^^y 

lyheteroatom-containing cyclic moiety 
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"'^""'^"'^ ^«°rding to claim 30 wherein 

trxazole, tetrazole, dithioLe, oxathicle. oxazlle 
.soxazo e. thiazcle, isothia.ole, oxadiazcle. xa^™' 
S dxoxazcle, oxathiazole, py.an, pyrone. dloxin. py I ' 
pyr...d.ne. p^azine, pyridazine, pipe.azine, L z le 
trxazxne. cxazine, isoxazine, oxathiazine. oxadia 
morphol.no, azepin, oxepin. thiopin, diazeoH' 
benzothiazole or a thiazolidlnedione . ^aazepm, 

33. A composition according to claim 3 0 wherein 
Z xs a pyrazole, diazole. triazole. tetrazole, dithLle 
oxathxole, oxazole, isoxazole, thiazole, iaoth a o e 
oxad.azole, oxatriazole. .icxazole. oxathiazole 
5 pyrxdazxne. piperazine, diazine. triazine. oxazinl' 
xsoxazxne oxathiazine, oxadiazine, :norpholine, diazepin o; 
a thiazolidinedione. f-^" or 



,R „ , composition according to claim 29 wherein 

R, of Formula I iai 



wherein; 



-Y„-{C3I,),-Z 



Y is -0- or -S-, 
n is 0 or 1, 

X falls in the range of 2 up to 12; and 
Z is a triazolyl moiety, a tetrazolyl moiety, an 
oxadiazolyl moiety, an oxatriazolyl moiety, 
a dloxazolyl moiety, an oxathiazolyl moiety,' 
a triazinyl moiety, an isoxazinyl moiety, an 
oxathiazinyl moiety, an oxadiazinyl moiety, 
or a thiazolidinedionyl moiety. 
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substituted benzoic acid Z T ' ^« ^ 

substituted nicotinic acid or "''"^ ^^""^ * 

5 substituted carboxyl 

ated fura ^'^^ thereof or a 

.eejia ^x~:r :::r"v° " ---- 

yl) cyclopropyi, nicotinic Lid i'^Vb " ' 

retinoid Vrtt" t^^T""" " — 

n)«heDyl,benioic acid. ' '"""">"^°"»I*tbal„.j. 
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